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1
FASTENER WITH MULTIPLE THREADED
REGIONS

BACKGROUND

Variations in fastener design have been used to improve
different characteristics and performance of fasteners
depending on the intended use of the fastener. In general, a
screw-type fastener includes a threaded shank with a pointed
tip at one end thereof and a head at the other end. The head
has a recess for accepting a driver tip.

Most types of screw fasteners are designed to be driven
completely into a material, so that the head bottom or top is
flush with a surface of the material. In wood screws having
a conical head, the turning torque increases with both the
depth of the screw in the wood and when the conical head
begins to penetrate into the surface of the wood. This makes
it difficult to completely drive the screw into the wood.

SUMMARY

Technology is described herein which comprises a fas-
tener having elements allowing securing elements in wood,
composite or other material and providing an improved
counter-sunk head. The fastener includes a shank having a
point at a first end and a second, head end. A first helical
thread region is formed at the first end adjacent to the point
and has having a first helical thread having a first effective
diameter. A sub-region of a second helical thread formed
within the first helical thread region adjacent to the first end.
A head at the second end includes a top portion such as a
disk and a cutting structure, the cutting structure positioned
to intersect a bottom surface of the disk and the shank, the
cutting structure has a square cross-section formed by four
walls intersecting the disk. A third helical thread region may
be provided between the first region and the head. The shank
diameter in the sub-region and the first region is smaller than
the other regions.

This Summary is provided to introduce a selection of
concepts in a simplified form that are further described
below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the
claimed subject matter, nor is it intended to be used as an aid
in determining the scope of the claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts a perspective view of a first embodiment of
a fastener in accordance with the present technology.

FIG. 2 depicts a plan view of a first embodiment of a
fastener in accordance with the present technology.

FIG. 3 depicts a partial, cross-sectional view of a first
embodiment of a fastener in accordance with the present
technology.

FIG. 4 depicts a partial cross-sectional view of the head
of a first embodiment of a fastener in accordance with the
present technology.

FIG. 5 depicts an end view of a first embodiment of a
fastener in accordance with the present technology.

FIG. 6 depicts a perspective view of a second embodiment
of a fastener in accordance with the present technology.

FIG. 7 depicts an end view of a second embodiment of a
fastener in accordance with the present technology.

FIG. 8 depicts another embodiment of the fastener in
accordance with the present technology.

FIG. 9 depicts a cross-sectional view of the embodiment
of FIG. 8.
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2

FIG. 10 is an enlarged view of the head 350 of the
embodiment of FIG. 8.

FIG. 11 is a cross-sectional view along line b-b in FIG. 10.

FIG. 12 is an end view of the fastener shown in FIGS.
8-11.

DETAILED DESCRIPTION

The technology described herein is a fastener having
elements allowing securing elements in wood, composite or
other material and providing an improved counter-sunk
head. The fastener requires less torque than a fastener having
a completely threaded shaft and improves the ability of the
head to the screw to enter the fastened material so that a
surface of the screw is flush with a surface of the material.

A first embodiment of the fastener technology will be
described with respect to FIGS. 1-5.

The fastener of FIGS. 1-5 includes a shank 100 having a
pointed tip 102 at one end thereof and a head 104 at another
end. The shank may be formed of galvanized steel. The body
of the shank has a base shank diameter Ds. A first region 110
of the shank includes a first helical thread 112 formed on the
shank 100. The first region extends from adjacent to pointed
tip 102 to an intermediate point adjacent to a spacer 120. The
shank in the first region has a shank diameter D1 which is
smaller than Ds. The first thread 112 has an effective
diameter H1, with a first thread height above the shank in the
first region ((H1-D1)/2) and a pitch Pa. The first region 110
includes a sub-region 115 with a second thread 114 formed
on the shank, of a shorter thread length (smaller number of
turns) and interspersed with the first helical thread 112 The
shank has a shank diameter D2 in the second region which
is smaller than diameter D1. The second thread 114 has
smaller effective diameter H2 than diameter H1 of the first
helical thread 112, has a second thread height ((H2-D2)/2)
and has a pitch P2 which matches the pitch P1 of the first
thread 112.

A third region 130 of the shank includes a third helical
thread 132. A spacer region 120 separates the third region
from the first region. The shank has a shank diameter D3 in
the third region which may be equivalent to or slightly larger
than D1, and helical thread 132 has an effective diameter H3
smaller than H1, and larger than or equal to H2, with a third
thread height ((H3-D3)/2) above the surface of the shank.
The shank has a pitch P3 which is smaller than pitch P1 or
P2.

In one embodiment, the relationship between the afore-
mentioned dimensions includes one or more of the follow-
ing:

H1:H2 is in a range of about 1.3 to 1.04 and in one
embodiment is in a range of about 1.2-1.05.

H1:H3 is in a range of about 1.4 to 1.03 and in one
embodiment is in a range of about 1.3-1.05.

D1:D2 is in a range of about 1.25 to 1.02 and in one
embodiment is in a range of about 1.15-1.05

D2:D3 is in a range of about 0.95 to 0.75 and in one
embodiment is in a range of about 0.92-0.88

A head 140 is provided at the other end of the shank 100.
The head comprises a top portion which may include a disk
142 having a top surface and a bottom surface. In another
embodiment (not shown), the top portion of the head
includes no disk but terminates in a top surface. The top
surface of the head is formed to have a recess forming a
Phillips socket. Note that instead of the Phillips recess, a
square or other shaped recess may be formed in the top of
the head 142 to receive a driver.
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Below the top surface 142 is a cutting structure 150
having, in one embodiment, a generally square cross section
(as viewed in FIG. 5) defined by walls 153, 154, 155, 156.
The walls have a first end intersecting the shank and a
second end terminating in the bottom surface of head 142 in
a beveled edge. Each wall has a respective beveled edge
153a, 15356, 154a, 1545, 1554, 155b, 1564, 1565.

The bottom surface of head 142 also includes edges 143,
144, 145, 146 bisecting each beveled edge. The edges 143
have triangular cross sections and intersect with respective
beveled edges 153a/153b, 154a/154b, 155a/155b, 156a/
1564. In one embodiment, no beveled edges are used. Each
edge 143-146 may have a beveled end opposing the wall it
bisects. In another alternative, a beveled end is not used.
Each wall joins an adjacent wall by a rounded edge. Walls
153 and 154 are joined at edge 163; walls 154 and 155 joined
at edge 164, walls 155 and 156 joined at edge 165, and walls
156 and 157 joined at edge 166. The edges may be rounded
as illustrated or comprise an angled edge. Each edge 163,
164, 165, 166 and each wall 153-157 may include a first
arcuate portion 192 intersecting the disk transitioning to a
second, opposing arcuate portion intersecting the shank. It
should be recognized that alternative embodiments of the
head may be utilized. In one embodiment, no disk is
provided and the head has a polygonal or square shape with
the edges forming corners of an upper surface of the head.

The screw is designed to be a self-boring screw into the
material to be fastened. However, a pilot hole may be
utilized.

When the screw is driven into a material, the first helical
thread and second helical thread operate to pull the screw
into the material as the screw is rotated an pressure applied
to the bore. Because the first thread 112 has a greater
effective diameter, it is responsible for more of the torque
and pull of the fastener into the material. The second thread
gives increased pull down as the screw starts. The second
thread also provides this increased pull down with less
torque by providing the thread will a shorter length than the
first thread, and only in the boring region of the screw. In
comparison to a fully threaded screw (one with a helix that
is uniform along its entire length), the present screw requires
an less torque as it bores into material due to the variation
between the first and secondary thread, as well as the spacer
120. Because of the limited lengths of both the first and
second regions, the tension in the screw does not increase
past the first region. The first region 110 and sub-region 115
provides the main tension resisting boring of the screw into
the material. But once the screw entering a surface of
material enters beyond the sub-region 120, resistance due to
the threads levels off since the remaining portion of the
fastener is smaller than the effective diameter of the threads
112.

The third region helical thread 132 is believed to provide
additional pull down as the bore may shrink into the shank
as the shank enters the bore. Because the pitch of thread 132
is smaller than threads 112 and 114, and has a lower height
H3, this portion of the screw pulls into the material more
rapidly than the first region. The third region thus provides
additional pressure near the head/material interface to pull
the two materials being joined together. In an alternative
embodiment, threads 132 may comprise annular rings.
Finally, as the cutting structure 150 reaches the surface of
the material, edges 163, 164, 165, 166 allow the head 142 of
the screw to more efficiently sink into the fastened material.
The edges 143, 144, 145, 146 in combination with edges
163, 164, 165, 166 allow the head 142 to sink into material
so that the head is flush with a surface of a fastened material.
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If the material is wood, the fastener 100 including head
142 penetrates smoothly into the wood without encountering
any large turning resistance. Cracking is a major problem in
wood fasteners. The edges act as drill edges and do help
resist the formation of cracks in the wood. Any form of
pyramid head may be utilized including any other polygonal
cross-sectioned head.

FIGS. 6 and 7 illustrate a second embodiment of the
fastener 200. Fastener 200 includes a first portion 610,
second, sub-region 630 and third region 630 having param-
eters and helical threads matching those of screw 100
illustrated and described with respect to FIGS. 1-5.

In screw 200, the cutting structure 250 has a square cross
section adjacent to the disk 242. However, edges 263, 264,
265 266 are formed to have a in a one-eighth turn when
viewed from the tip toward that shank. In alternative
embodiments, the edges can be straight (e.g. parallel to the
axis) and as large as one-half turn (where four edges are
provided) or one-third turn (in an embodiment where only
three edges are provided). That is, each edge 263, 264, 265
266 intersects the shank 202 at a respective location 263a,
264a, 2654, 2664, and intersects disk 242 at a second point
263b,264b,265b, 2665, with a continuous arcuate edge 263,
264, 265 266 therein between. Edges 263, 264, 265 266 may
be rounded or angled as edges 163, 164, 165, 166. The
direction of rotation is clockwise from the shank to the disk
143, and thus matches the right-hand turned helical threads
in regions 610, 620, 630. Additional cutting edges 643, 644,
645, 646 are provided and have a structure and effect similar
to edges 143, 144, 145, 146.

An advantage of the embodiment of screw 200 is in
providing less resistance when the cutting structure 250
encounters the material surface. In the above embodiments,
the ratio of the length Lh of the cutting structure to the length
Ls of the fastener is in the range of 0.06-0.08 and may be
about 0.07.

FIGS. 8 and 12 illustrate another embodiment of the
fastener 300. Elements of fastener 300 which are similar to
those in previous embodiments share like numerals. Fas-
tener 300 includes a head 304 with a cutting structure 350
which is conical and includes edges 802, 804, 806 and 808
and notches 812, 814, 816 and 818. Edges 802, 804, 806 and
808 surround a conical body 810 while notches 812, 814,
816 and 818 are provided on the underside of disk 820.
Conical body 810 is formed to intersect with shaft at an
angle of approximately 23 degrees with respect to the
centerline of the shaft.

Also included in the embodiments of FIGS. 8-12 is a
helical ridge 200 having an exemplary pitch of, for example,
0.5 turns per inch and a diameter H4 of approximately or
slightly less than H3 and intersecting the second thread 114
but not the first thread 112. This helical ridge 200 may be
provided in all of the embodiments described herein.

Although the subject matter has been described in lan-
guage specific to structural features and/or methodological
acts, it is to be understood that the subject matter defined in
the appended claims is not necessarily limited to the specific
features or acts described above. Rather, the specific features
and acts described above are disclosed as example forms of
implementing the claims.

What is claimed is:

1. A fastener, comprising:

a shank having a point at a first end and a head at a second
end, and having a base shank diameter, the shank
including
a first region having a first helical thread having a first

effective diameter, the first region of the shank
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having a first continuous shank diameter, the first
helical thread having a first height relative to the first
diameter, and

a sub-region formed in the first region and having a
second helical thread having a second effective
diameter, the sub-region of the shank having a sec-
ond continuous shank diameter smaller than the first
shank diameter, the second helical thread having a
second height relative to the second diameter, the
second helical thread interspersed with the first heli-
cal thread such that each thread has a pitch, the pitch
of the first helical thread matching the pitch of the
second helical thread;

a third region formed spaced apart from the first region
and having a third helical thread having a third
effective diameter, the third region of the shank
having a third continuous shank diameter, the third
helical thread having a third height relative to the
third diameter, the third helical thread having a pitch
smaller than the pitch of the first helical thread; and

the head having a bottom surface and having a cutting
structure, the cutting structure positioned to intersect
the bottom surface and the shank.

2. The fastener of claim 1 wherein the cutting structure
has a square cross-section formed by four walls intersecting
the bottom surface, each wall defined by a straight edge
relative to an adjacent wall.

3. The fastener of claim 1 wherein the cutting structure
has a square cross-section formed by four walls intersecting
the bottom surface, each wall defined by an arcuate edge
relative to an adjacent wall.

4. The fastener of claim 3 wherein each arcuate edge
comprises a one-eighth turn from a point intersecting the
shank to a point intersecting the bottom surface.

5. The fastener of claim 3 wherein the head includes a disk
having the bottom surface, the bottom surface further
includes four base edges extending away from the bottom
surface, each edge having a first side intersecting a middle
of one of said walls, each base edge extending from the first
side to an edge of the disk.

6. The fastener of claim 1 wherein the first region is
positioned adjacent to the first end of the shank, the sub-
region is positioned within the first region and the third
region is positioned between the first region and the cutting
structure.

7. The fastener of claim 6 including at least one of the
following:

wherein the ratio of the first effective diameter to the

second effective diameter is in a range of 1.3-1.05;

wherein the ratio of the first effective diameter to the third
effective diameter is in a range of 1.3-1.04;

wherein the ratio of the first shank diameter to the second

shank diameter is in a range of 1.25-1.05; or

wherein the ratio of the second shank diameter to the third

shank diameter is in a range of 0.95-0.75.

8. A wood screw fastener, comprising:

a shank having a point at a first end, and a second end, and

having a base shank diameter, the shank including

a first helical thread region formed at the first end and
including the point having a first helical thread
having a first effective diameter, the first region of
the shank having a portion including a first shank
diameter, the first helical thread having a first height
relative to the first diameter, and

a sub-region of a second helical thread formed within
the first helical thread region, and to the first end, and
the second helical thread having a second effective
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diameter, the shank in the sub-region having a con-
tinuous second shank diameter smaller than the first
shank diameter, the second helical thread having a
second height relative to the second diameter, the
second helical thread interspersed with the first heli-
cal thread such that each thread has a pitch, the pitch
of the first helical thread matching the pitch of the
second helical thread;

a third region formed spaced apart from the first region
and having a third helical thread having a third
effective diameter, the third region of the shank
having a third continuous shank diameter, the third
helical thread having a third height relative to the
third diameter; and

a head at the second end comprising a disk and having
a cutting structure, the cutting structure positioned to
intersect a bottom surface of the disk and the shank,
the cutting structure has a square cross-section
formed by four walls intersecting the disk.

9. The cutting structure of claim 8 wherein each wall is
defined by a straight edge relative to an adjacent wall.

10. The fastener of claim 8 each wall is defined by an
arcuate edge relative to an adjacent wall.

11. The fastener of claim 10 wherein each arcuate edge
comprises a one-eighth turn from a point intersecting the
shank to a point intersecting the disk.

12. The fastener of claim 11 further including a third
helical thread region formed spaced apart from the first
helical thread region and having a third helical thread having
a third effective diameter, the third region of the shank
having a third shank diameter, the third helical thread having
a third height relative to the third shank diameter.

13. The fastener of claim 12 including at least one of the
following:

wherein the ratio of the first effective diameter to the
second effective diameter is in a range of 1.3-1.02;

wherein the ratio of the first effective diameter to the third
effective diameter is in a range of 1.3-1.02;

wherein the ratio of the first shank diameter to the second
shank diameter is in a range of 1.25-1.02; or

wherein the ratio of the second shank diameter to the third
shank diameter is in a range of 0.95-0.75.

14. The fastener of claim 12:

wherein the ratio of the first effective diameter to the
second effective diameter is in a range of 1.3-1.02;

wherein the ratio of the first effective diameter to the third
effective diameter is in a range of 1.4-1.02;

wherein the ratio of the first shank diameter to the second
shank diameter is in a range of 1.25-1.02; and

wherein the ratio of the second shank diameter to the third
shank diameter is in a range of 0.95-0.85.

15. A fastener, comprising:

a shank having a first pointed end, and a second head end,
the shank having a base shank diameter;

a first helical thread region formed at the first pointed end
and including the point having a first helical thread
having a first effective diameter, the first region of the
shank having a portion including a continuous first
shank diameter, the first helical thread having a first
height relative to the first diameter;

a sub-region of a second helical thread formed within the
first helical thread region and to the first end, and the
second helical thread having a second effective diam-
eter, the shank in the sub-region having a continuous
second shank diameter smaller than the first shank
diameter, the second helical thread having a second
height relative to the second shank diameter the second
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helical thread interspersed with the first helical thread
such that each thread has a pitch, the pitch of the first
helical thread matching the pitch of the second helical
thread;

a third helical thread region formed spaced apart from the
first helical thread region and between the head end and
the first helical thread region, and having a third helical
thread having a third effective diameter, the third region
of the shank having a third continuous shank diameter,
the third helical thread having a third height relative to
the third shank diameter; and

a head at the head end comprising a disk and having a
cutting structure, the cutting structure positioned to
intersect a bottom surface of the disk and the shank, the
cutting structure has a square cross-section formed by
four walls intersecting the disk.

16. The cutting structure of claim 15 wherein each wall is
defined by a straight edge relative to an adjacent wall.
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17. The fastener of claim 15 each wall is defined by an
arcuate edge comprising a one-eighth turn from a point
intersecting the shank to a point intersecting the disk.

18. The fastener of claim 15 wherein the bottom surface
further includes four base edges extending from the disk
away from the surface, the edges having a first end inter-
secting a middle of one of said walls, the based edge
extending from the first end to an edge of the disk.

19. The fastener of claim 15 including at least one of the
following:

wherein the ratio of the first effective diameter to the

second effective diameter is in a range of 1.3-1.03;

Wherein the ratio of the first effective diameter to the third

effective diameter is in a range of 1.4-1.03;

Wherein the ratio of the first shank diameter to the second

shank diameter is in a range of 1.25-1.02; or

Wherein the ratio of the second shank diameter to the

third shank diameter is in a range of 0.95-0.75.
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